Functional evidence for different endothelin receptors in the lung.
The present study was undertaken to compare and contrast the characteristics of the pulmonary and systemic vascular responses to endothelin (ET) isoforms in the intact spontaneously breathing cat under conditions of constant pulmonary blood flow and left atrial pressure. When pulmonary vasomotor tone (PVT) was actively increased by intralobar infusion of U-46619, intralobar arterial bolus injections of 1 microgram ET-1, 1 microgram ET-2, or 3 micrograms ET-3 markedly decreased lobar arterial pressure, systemic arterial pressure, and systemic vascular resistance. After seven repeated injections of ET-1 or ET-2 to separate groups of cats, pulmonary and systemic responses were largely reversed from vasodilation to vasoconstriction. In contrast, the pulmonary vasodilator response to ET-3 remained intact after multiple ET-3 injections, whereas its systemic vasodilator response was lost. Repeated intralobar arterial bolus injections of ET-1, ET-2, or ET-3 also caused the loss of pulmonary vasodilation to subsequent doses of ET-1, ET-2, or sarafotoxin 6b but not to ET-3. The present data suggest that the pulmonary and systemic vasodilator responses to ET-1 and ET-2 undergo tachyphylaxis and cross-tachyphylaxis. In contrast, the pulmonary vasodilator response to ET-3, unlike its systemic vasodilator response, is resistant to tachyphylaxis and cross-tachyphylaxis. The present data provide a functional correlate for the existence of at least two ET receptor subtypes, ETA-like and ETC-like receptors, in the adult pulmonary vascular bed.